Research on learning difficulties in mathematics adopts one of two distinct perspectives. According to the first, learning difficulties are due to the intrinsic characteristics of the student. For supporters of the second perspective, those difficulties result from the interaction between the student and the school system. The objective of this study is to test the validity of these two perspectives in interpreting learning difficulties in mathematics among at-risk students. To this end, we collaborated with normally achieving (undiagnosed) and at-risk students. Results show that the second perspective is better suited to the interpretation of learning difficulties in mathematics students.
Introduction

1
Since the reform of the (Quebec) education system in 2000, the proper integration and the success of students with learning difficulties have become major issues for the ministère de l'Éducation, du Loisir et du Sport (Squalli, Venet, & Lessard, 2006) . These issues are the core orientation of the Politique en adaptation scolaire (Government of Quebec, 1999) . With regards to the prevention of learning difficulties, mathematics is one of the disciplines that deserve closer scrutiny. In fact, Deblois (2011) argues that our mathematical knowledge is constantly solicited, in the daily tasks as well as in the professional duties we are called upon to perform.
The analysis of several research papers reveals two distinct positions on the issue of students with learning difficulties in mathematics. The first is mostly focused on the identification and the description of problems related to the student himself or herself, while the second is more interested in the education system and the specific phenomena that define the relationships between the performance of the student, the effective teaching situation, and the specificity of the knowledge being transmitted (Giroux, 2010; Roiné, 2009 ). Martin and Mary (2010) support this position, adding that these two perspectives are at odds when it comes to explaining the specifics of mathematics as taught to students with difficulties.
These two perspectives are based on specific theoretical and methodological rationales and are supported by various (mostly academic) research sources. Moreover, they impact the way mathematics are being taught to a specific group of students and, by extension, they also impact the way this discipline is being learned by this same group of students. (Martin & Mary, 2010, p. 230)  Thomas Rajotte, Professor, Université du Québec en Abitibi-Témiscamingue. 1 Another article about mathematical reasoning of ADHD students will be published in International Journal of Technology and Inclusive Education, vol 5(1) .
To this end, scientific research that uses developmental psychology, neuropsychology, and cognitive sciences in its explanatory framework is associated with the first perspective (Giroux, 2010; Goupil, 2007; Martin & Mary, 2010) . Supporters of this perspective argue that learning difficulties are directly related to the student. In fact, they appear to be intrinsically linked to the functional and structural characteristics of the learner (Lemoyne & Lessard, 2003) . By adopting this point of view, the student is perceived as a subject whose personal attributes can be measured by standardized assessment tools. Also, still according to this perspective, the role of the teacher is to help the student make up for his/her difficulties via remedial interventions aimed at modifying his/her cognitive processes. In this context, the student is cast in the role of the person that requires help.
Incidentally, some studies show that the assistance mechanisms put into place do not always stimulate the cognitive and mathematical engagement of the student (Martin & Mary, 2010) . In that respect, Roiné (2009) mentions that difficulties in mathematics, as seen from this perspective, rest on the "specificity hypothesis", which states that teachers' interventions must be performed according to the classification of students into categories as performed in the school system. Moreover, Lemoyne and Lessard (2003) point out that in the last decades, research on learning difficulties using cognitive sciences in its explanatory framework has yielded very little empirical results. According to these authors, this has led to a challenge of the immutable nature of the cognitive characteristics of learners and an investigation of the way school functions as an institution. Consequently, a second rationale has been developed for learning difficulties. It is essentially based on the didactics of mathematics. In this perspective, learning difficulties are seen as the result of the interaction between the student and the school system in which he/she participates. In this context, the learner is considered as a student (therefore a subject of the didactic system) whose difficulties are caused at least in part by the didactic contract 2 binding him or her to the didactic system (Perrin-Glorian, 1993) . Therefore, according to Roiné (2009) , learning difficulties are, in this perspective, viewed through the lens of a "contract hypothesis".
This perspective considers teaching as the implementation of conditions that will encourage learning via didactic interventions that take into account the students' mathematical knowledge as well as the specificity of the knowledge being transmitted (Martin & Mary, 2010) . As for the students, they are modelled as active subjects who interact in a didactic environment developed by a teacher according to their cognitive dimensions and the characteristics of the knowledge to be learned (Mary, Squalli, & Schmidt, 2008) .
In order to describe the perspective adopted by the various disciplines that study learning difficulties in mathematics, Giroux (2010) developed a diagram that classifies these disciplines by finality or epistemological stance. This diagram, shown in Figure 1 , translates the finality of these disciplines on a lateral axis. A shift towards the left of this axis symbolizes a growing interest in the study of cognitive functions. This implies a focus on individual characteristics. Incidentally, Giroux (2010) mentions that a shift towards the right end of the axis is the sign of a growing interest for the study of the way knowledge works in learning or teaching situations. This move involves a focus on the interactive phenomena required in the transmission and the acquisition of knowledge. Figure 1 . Organization of the disciplines that study difficulties in mathematics, according to Giroux (2010) .
Based on the findings of Giroux (2010) , it is possible to assume that supporters of the first perspective, which specifically includes research stemming from developmental psychology, neuropsychology, and cognitive sciences, will be located on the left side of the diagram. This is justified by the explanatory framework for learning difficulties in mathematics, where the focus is on individual characteristics, which has been adopted by researchers from these disciplines. On the opposite, supporters of the second perspective would be more specifically positioned on the right side of the diagram, as they are more focused on student interactions in a given didactic system.
Departmental Position on Teaching Mathematics to Students With Difficulties
The evolution of special education legislation and policies tends to align the position of the ministère de l'Éducation with the first perspective on students with difficulties. This position is stated in the Politique en adaptation scolaire (Gouvernement du Québec, 1999), developed to refocus the high-level guidelines of the education reform on special needs and the specifics of students with disabilities or adjustment or learning difficulties. This policy includes a ministerial directive to teachers, asking them to adapt their teaching to the needs and characteristics of their students ( Incidentally, it is appropriate to review the basis for the ministerial directive on the adaptation of teaching to the individual characteristics and needs of the students. To this end, Giroux (2007) mentions that the position of the ministère de l'Éducation of Québec is not based on the consideration of the didactic dimension of teaching and learning. In fact, the ministerial guidelines tend to implement teaching practices that constantly seek news ways to "bridge the gap" that separates the student with difficulties from the other students at the expense of the consideration of the specificity of the teaching contents and the didactic conditions that facilitate his/her learning.
Also, even though the use of explanatory frameworks related to the didactics of mathematics is on the rise since the eighties (Lemoyne & Lessard, 2003) , these ministerial directives, because of their explanatory position on learning difficulties, neglect, in a way, the results achieved by the didactics of mathematics.
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Research Objectives All these considerations lead to a challenge of the interpretation conditions of learning difficulties in mathematics. In this research project, we will explore the validity of both perspectives on learning difficulties. To this end, we will assess whether the intrinsic characteristics of the students, as operationalized by the label "at-risk student", are a valid explanatory framework for learning difficulties in mathematics. The goal of this approach is to test the "specificity hypothesis". Moreover, to test the second interpretative perspective, we will explore the influence of the structure of statements of mathematical problems and the affiliation with a given school environment on the emergence of learning difficulties. This approach will be used specifically to test the "contract hypothesis".
Methodology Sample
The sample that we assembled allowed us to conduct our experiment on 522 sixth-grade elementary students.
A total of 106 at-risk students, as well as 416 undiagnosed students, took part in the research project. The participants came from 28 schools of the Québec area.
Variables Studied
Several variables have been used in this research protocol. First, we considered the attribution of the "at-risk student" label to assess whether individual characteristics influenced the efficiency of problem-solving procedures used. The efficiency of the procedures used by at-risk students is compared with those of undiagnosed students.
3 Then, to explore the influence of the adhesion to a specific learning community, we considered the class to which each student belonged.
Difficulties in Mathematics
In order to document the difficulties in mathematics encountered by at-risk students, we studied the relational calculus used to solve mathematical problems. More specifically, we analyzed the relational calculus developed in nine distinct problems on proportions. The problems varied according to the type of information presented: problems providing only the data essential to the resolution of the problem, problems providing situational elements of information, and statements providing superfluous elements of information. Also, our problem statements on proportions included three distinct types of numerical relationships: integer within relationship, integer between relationship as well as noninteger relationship. The characteristics of the nine problems that we used in our study are presented in Table 1 . 
Statistical Analysis
To meet our research objectives, we implemented three distinct statistical tests. First, to compare the efficiency of problem-solving procedures of at-risk and undiagnosed students, we performed chi-squared analyses for each of the nine problems. Then, to compare the level of difficulty implied by the structure of the problem statements, we performed paired t-tests for each problem pair. Finally, we performed an analysis of variance (ANOVA) and an analysis of covariance (ANCOVA) to explore the influence of the affiliation to a specific learning community. The goal of this analysis was to verify the existence of differences of performance in problem resolution between the various sixth grade classes with which we collaborated.
Results
Comparison of the Relational Calculus of At-Risk and Undiagnosed Students
To meet our first research objective, which is the comparison of the relational calculus of at-risk and undiagnosed students, we performed a chi-squared test for each of the problem statements. The results of the chi-squared tests are presented in Table 2 . These analyses showed significant differences in the problem-solving procedures used in problems #2 (chi-squared = 20.998; p ＜ 0.001) and #4 (chi-squared = 15.517; p ＜ 0.001). 
Comparison of the Level of Difficulty of the Problems
To meet our second research objective, we compared the levels of difficulty of each of the mathematical problems. To this end, we performed a paired t-test for the various possible combinations of problem pairs. We conducted a total of 36 distinct paired t-tests, since there were 36 possible combinations. To address the inflation of the alpha, we performed the Bonferroni correction by dividing our level of significance by 36 for each of these The results of paired T-tests are presend in Table 3 . These results show that statistically significant differences exist in terms of the difficulty involved in the majority of the problems selected in our research protocol. The prioritization of the levels of difficulty based on the structure of the problems is depicted in Figure 2 . Moreover, the ordering of didactical variables according to their level of complexity is shown in Table 4 .
Table 3
Results of the Paired T-tests for the Various Possible Combinations of Problem Pairs
Paired T-tests -0,22158 -0,23829 -0,48628 -0,49495 0,14647 7,210 17,355 -2,666 10,763 9,349 7,010 15,054 14,639 9,693 -10,280 4,570 2,706 -0,058 7,546 7,055 -21,139 -4,741 -6,969 -9,304 -3,116 -2,580 14,793 12,775 10,304 18,372 16,890 -2,090 -4,482 2,045 2,311 2,705 -4,373 -4,323 -7,150 -6,594 -0 ,374   521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521  521 0,000* 0,000* 0,008 0,000* 0,000* 0,000* 0,000* 0,000* 0,000* 0,000* 0,000* 0,007 0,954 0,000* 0,000* 0,000* 0,000* 0,000* 0,000* 0,002 0,010 0,000* 0,000* 0,000* 0,000* 0,000* 0,037 0,000* 0,041 0,021 0,007 0,000* 0,000* 0,000* 0,000* 0,708 Figure 2 . Prioritization of the level of difficulty of each problem statement. Table 4 Ordering
THE INTERPRETATION OF MATHEMATICAL DIFFICULTIES IN PRIMARY SCHOOL 907
of Didactical Variables According to Their Level of Complexity
Exploration of the Impact of Belonging to a Class
Finally, we verified if belonging to a class supervised by a specific homeroom teacher had any impact on the resolution of problems on proportions. To this end, we performed an analysis of variance (ANOVA). Also, to meet the conditions of application of ANOVA, we assessed the homogeneity of the data by performing Levene's test. Results of those tests are shown in Tables 5 and 6 .
Based on the data yielded by our ANOVA, we can conclude that the performance of the students in problem-solving was influenced by the sixth-grade class to which they belonged (F = 3.999; p ≤ 0.001). Also, Cohen (1988) states that the portion of the variance in problem-solving explained by the school environment is quite significant (η 2 = 0,168). A subsequent analysis of covariance (ANCOVA) revealed that these class-based Table 7 . 
Data Interpretation
We think that the results of this research project tend to confirm that the "contract hypothesis" is the most appropriate interpretative perspective to explain the learning difficulties in mathematics experienced by students with difficulties. This conclusion is reached because the characteristics of the students, operationalized by the use of the "at-risk student" label, have little influence over the efficiency of the relational calculus used to solve the problems on proportions. In only two problems out of nine did the undiagnosed students use more efficient procedures than at-risk students. This conclusion challenges the validity of the "specificity hypothesis", because demonstrating that the nature of the procedures used by the various categories of students did not differ implies that teachers do not need to adapt their interventions to the characteristics of their students.
We have demonstrated that the structure of the problems and the student's sense of belonging to a school environment have significant impact on his/her performance. These results support the "contract hypothesis" by arguing that various didactic considerations influence the relational calculus of sixth-grade students.
Consequently, we suggest that the difficulties in solving problems on proportions experienced by students be interpreted based on their interactions with the school system in which they operate and the specificity of the knowledge involved. Our results challenge the very basis of the ministerial directives that recommend educators take action according to the psychological characteristics of the students.
Further research in didactics of mathematics is required to better understand the teaching of proportional reasoning to at-risk students. Thus, we suggest the exploration of the various didactic phenomena likely to happen in a class where inclusive education is encouraged.
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Conclusion
In conclusion, the research results show that the mathematicals learning difficulties of at-risk students should be interpreted by considering the role of school system in the emergence of those difficulties. To this end, we should give formation to primary school teachers in order to help them to analyse their own practices and think about the impact of their pedagogy. Moreover, our results show that the learning difficulties in mathematics should not be interpreted though a psychological perspective. In fact, our research demonstrates that at-risk students adopt the same mathematicals reasoning and the same mistakes of the normal achieving students. The only thing that differs between those two types of children is the number of mistakes.
Consequently, we suggest that teachers do not have to adapt their interventions in class to the characteristics of the at-risk students.
